IN a previous communication [Hume et al. 1938] experiments were described in which the relative potencies of methyl linoleate and Jinolenate in curing the fat-deficiency disease of rats were determined. The finding of Burr et al. [1932] was confirmed that the presence of either of these acids in a fat-free diet is able to promote the weight increase of rats but, in contrast with the results of Burr [Hartley, 1909; Brown, 1928]. The freshly minced liver was added-in 1 kg. portions to 2-51. of 4N HC1 and the mixture boiled for 3 hr. in an atmosphere of N2; the solid residue was then filtered off and
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IN a previous communication [Hume et al. 1938] experiments were described in which the relative potencies of methyl linoleate and Jinolenate in curing the fat-deficiency disease of rats were determined. The finding of Burr et al. [1932] was confirmed that the presence of either of these acids in a fat-free diet is able to promote the weight increase of rats but, in contrast with the results of Burr & Burr, it was found that linolenic acid had only about one-sixth of the potency of linoleic acid.
The highly unsaturated acids which have so far been shown to be characteristic of animal fat are tlhe C20 acid (arachidonic) with 4 double bonds, and the C22 acid with 5 double bonds; it was shown by Nunn & Smedley-MacLean [1938] that arachidonic acid was absent from the livers of rats which had been fed for about 7 months on the fat-deficient diet, but was present in those which, after such a depletion period, had received for 5 weeks a daily dose of 14 mg. methyl linoleate.
Investigation of the activity of arachidonic acid was therefore of interest.
Two apparently conflicting statements as to its biological activity appear in the literature. Burr et al. [1932] [Hartley, 1909; Brown, 1928] . The [Ault & Brown, 1934] . The accumulation in this way of a supply of methyl arachidonate sufficient for the feeding experiments would have been a laborious process, but it was subsequently possible to make more rapid-progress through the kind help of Messrs Allen & Hanburys who furnished a supply of the crude fat extracted from ox suprarenal glands, which has been shown to be a rich source of arachidonic acid [Ault & Brown, 1934] . The crude fat was saponified with alcoholic KOH, and from this the acid was prepared as described above for pig's liver. The i.v. for the preparations of methyl arachidonate used for feeding were 312, 315, 320 and 290 (tbeory for C2HuO2=319).
Biological technique
The biological technique was as described in the previous communication [Hume et al. 1938] , with the following modifications.
Vitamins A and D were given in the form used in the second part of the previously reported investigation, vitamin D being given as irradiated ergosterol.
Vitamin E in the present experiments was given as dl-ao-tocopherol, kindly supplied by Roche Products, Ltd. A 4% solution in paraffin oil, with the addition as stabiliser of 0.01 % of i6r-cumoquinol (the gift of Prof. A. R. Todd), was given once a week, not later than the 9tb week of experiment, in an amount corresponding to 0*8 mg. tocopherol, to all rats. The only available evidence that the dose was a sufficient one was the normal post-mortem appearance of the uterus, which was completely devoid of the brown coloration described by Martin & Moore [1939] -as characteristic of even the virgin rat's uterus in vitamin E deficiency.
The rats received the fat-free diet from weaning, and dosage with the test material was begun not earlier than the 145th day and was continued for 5 weeks.
Both weight increase and cure of skin symptoms were used as criteria, and were assessed in the same way as before.
The rate of weight increase in rats receiving the fat-free diet, even when adequately supplemented with a more than minimum dose of essestialunsaturated fatty acid, is not rapid, but it is not impossible that, after the long period of depletion, the normal rate of weight increase cannot be resumed [Clarke & Smith, 1938] . The possibility that insufficiency of choline may be acting as a limiting factor is being examined.
Animal experimente
For the comparison of methyl arachidonate with methyl linoleate 45 rats were used, of which 26 received supplements of arachidonate, 11 of linoleate and 8 served as untreated controls.
The experiment was carried out in two stages: in the first, daily doses of 42 and 14 mg. of the two materials were compared. The number of animals receiving 42 mg. of arachidonate had to be reduced to 2 through insufficiency of material, and the number receiving 14 mg. daily of arachidonate, therefore, includes 5 which had received 42 mg. daily for the first 4 days of dosing. The results for weight increase and for cure of symptoms are set out in Tables 1A  and 2A . The average values for weight increase with the larger dose are derived For cure of skin symptoms in this second experiment also there was no superiority of the arachidonate; in 35 days, with a daily dose of 14 mg., healing was incomplete with both materials; with a dose of 14 mg. arachidonate every other day, there was nlo healing at all in 3 cases out of 4.
Prolonged action of methyl linoleate and methyl arachidonate
It was recorded in the previous communication [Hume et al. 1938 , Table II ] that the beneficial effect on weight increase and skin lesions of a daily dose of 80 mg. methyl linoleate could be observed long after the dose had been stopped. It seemed of interest to ascertain whether this was also the case with methyl arachidonate.' The 16 rats used in the second experiment were therefore maintained on the unsupplemented diet for 12 days after dosage had ceased. The total weight increase for a group of 4 rats in the 12 days was greater for those which had received 14 mg. of linoleate or arachidonate every day than for those which had received this dose of arachidonate every 2nd or 4th day. Slight continued improvement of skin symptoms could also be detected in the rats which had received 14 mg. daily of Jinoleate or arachidonate, but with the others no improvement could be seen.
Action of cod liver oil esters in supplementing the fat-free diet
In the-previous communication [Hume et al. 1938] it was reported that the methyl ester of the highly unsaturated acid, docosahexaenoic acid, isolated from cod liver oil by Farmer & van den Heuvel [1938] , had little or no action in curing the skin lesions of the fat-deficiency disease, but that it did promote weight increase in rats whose weights had become stationary on the fat-free diet. It seemed, therefore, to be of interest to ascertain what prophylactic action the whole fatty acid fraction of cod liver oil might have when given at the start of the experimental period on the fat-free diet.
Preparation of the methyl esters of cod liver oil acids. Cod liver oil was saponified and the methyl esters of the total fatty acids were prepared in the usual way. No division into saturated and unsaturated acids was made.
Biological experiment. Six rats, all females belonging to the same litter, received the fat-free diet as described above, but three of them received also in addition a daily supplement of methyl esters of cod liver oil acids. The amount was gradually increased from 1 drop (0-019 g.) at the beginning of the experiment to 4 drops by the 37th day, at which amount it remained until the 150th day when it was increased to 8 drops. On the 230th day whole cod liver oil was given instead of the methyl esters until the 260th day when the animals were killed. On the 230th day the weights of the 3 animals receiving the supplement of esters were 169, 174 and 174 g., and of the negative control animals 156, 161 and 166 g. The animals with supplements began to develop this slight advantage_ within the first few weeks of the experiment, and maintained it throughout.
All of the animals, without exception, showed dryness of the ankles, and all of them, except one receiving cod liver oil esters, showed ringing of the tail. The potency of the cod liver oil esters against the fat deficiency disease was thus very slight, and seemed to be less than that of the methyl ester of docosahexaenoic acid, but it should be remembered that the maximum dose of cod liver oil esters was about 150 mg. daily, while that of the pure docosahexaenoate was 60-100 mg. The docosahexaenoate constitutes not more than 5 % of the total methyl esters of cod liver oil acids, so that the dose of docosahexaenoate given with the cod liver oil esters was very small. SUMMARY 1. Methyl arachidonate was prepared from pig's liver and from ox suprarenal glands.
2. The material was tested curatively on rats receiving the fat-free diet of Burr et al. in simultaneous comparisons with methyl linoleate.
3. In confirmation of the work of Turpeinen, methyl arachidonate was found to be more active than methyl linoleate in promoting weight increase; its activity in curing skin lesions was, however, no greater than that of methyl linoleate.
4. Methyl arachidonate, like methyl linoleate, unless given in very small doses, continued to exercise a beneficial effect for some time after dosage had been suspended.
5. Methyl esters of cod liver oil fatty acids were given prophylactically to young rats on the fat-free diet. The activity in promoting weight increase and in giving protection against skin lesions was very slight.
